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(57) Abstract 

PURPOSE: To obtan a detecting device of deterioration 
of a themriocouple which can detect and predict 
deterionaftion of Ihe themnooouple easily, by a simple 

construction. 

CONSTITUTION: This device is equipped with a current 
source 5 which supplies a prescribed current 
intemnittently to a thermocouple 1 and with a processing 
means 3 which measures a temperature T from a 
Ihermoelectromotive force generated by Ihe thermocouple 
1, calculateG a reetetence value corresponding to the 
measured temperature from the relation between a 
temperature and the resistance value of Ihe thennocouple 
1 stored t)eforehand in a memory 4, measures the 
resistance value of the thermocouple 1 from a voltage 
drop at the time when the current is supplied to the 
thermocouple 1 from the current source 5, compares this 
resistance value with the calculated resistance value 
and detects deterioration of the thermocouple 1 therefrom. 
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(57)Abstract: 

PURPOSE: To obtain a detecting device of deterioration 
of a thermocouple which can detect and predict 
deterioration of the thermocouple easily, by a simple 
construction. Ii_ 



corresponding to the measured temperature from the 
relation between a temperature and the resistance value 
of the thermocouple 1 stored beforehand in a memory 4, 
measures the resistance value of the thermocouple 1 

from a voltage drop at the time when the current is supplied to the thermocouple 1 from the 
current source 5, compares this resistance value with the calculated resistance value and 
detects deterioration of the thermocouple 1 therefrom. 
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CONSTITUTION: This device is equipped with a current 
source 5 which supplies a prescribed current 
intermittently to a thermocouple 1 and with a processing 
means 3 which measures a temperature T from a 
thermoelectromotive force generated by the 
thermocouple 1, calculates a resistance value 




4 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9jpdljpo.go jp/PAl/result/detail/main/wAAAika4d]^ 11/14/2003 



Page 1 of 1 



- * NOTICES* 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Thermocouple degradation detection equipment characterized by providing the following. The 
current source which supplies predetermined current to a thermocouple intermittently A processing 
means to compute the resistance corresponding to the temperature which measured temperature from the 
thermoelectromotive force by the aforementioned thermocouple, and was measured from the relation 
between the teniperature beforehand memorized by memory and the resistance of a thermocouple, to 
measure the resistance of a thermocouple from the voltage drop when supplying current to the 
aforementioned thermocouple from the aforementioned current source, to compare this resistance with 
the resistance which carried out [ aforementioned ] calculation, and to detect degradation of a 
thermocouple 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which detects degradation of a 

thermocouple. 

[0002] 

[Description of the Prior Art] The thermocouple is widely used for the thermometry of a heating furnace 
and others. However, there is a possibility of deteriorating if it is used in elevated-temperature 
atmosphere for a long time. 

[0003] Conventionally, there was no good method of detecting degradation, and whenever it carried out 
comparison official approval with the standard thermocouple periodically or it carried out 
predetermined-time use experientially, they were exchanged periodically. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the case where it is necessary to prepare 
expensive official approval equipment, and require the time and effort of official approval greatly, and 
thermocouples are exchanged periodically, in order to carry out comparison official approval, since even 
the usable thermocouple was exchanged, there was a possibility of producing futility. 
[0005] The purpose of this invention is offering the thermocouple degradation detection equipment 
which is simple composition, and can detect and foreknow degradation of a thermocouple easily in view 
of the above point. 
[0006] 

[Means for Solving the Problem] This invention measures temperature from the current source which 
supplies predetermined current to a thermocouple intermittently, and the thermoelectromotive force by 
the aforementioned thermocouple. The resistance corresponding to the temperature measured from the 
relation between the temperature beforehand memorized by memory and the resistance of a 
thermocouple is computed. It is thermocouple degradation detection equipment equipped with a 
processing means to measure the resistance of a thermocouple from the voltage drop when supplying 
current to the aforementioned thermocouple from the aforementioned current source, to compare this 
resistance with the resistance which carried out [ aforementioned ] calculation, and to detect degradation 
of a thermocouple. 
[0007] 

[Example] Drawing 1 is composition explanatory drawing showing one example of this invention. In 
drawing 1 , 1 is the thermocouple with which the point was prepared in the measuring object, the 
thermoelectromotive force from this thermocouple 1 is measured with the measurement means 2 
containing amplifier, an A/D converter, etc., and this measurement voltage is supplied to the processing 
means 3. The processing means 3 which consists of a muCPU etc. can perform data processing 
converted into temperature from measurement voltage using the 1 st relation of the usual 
thermoelectromotive force and temperature which were defined according to the kind of thermocouple 
beforehand memorized by memory 4, and can take out a temperature output. Moreover, by the 
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processing means 3, when required, switching means 6 are periodically set to ON at the predetermined 
intervals, the predetermined current of a current source 5 is supplied to a thermocouple 1, apart for the 
voltage drop at this time is measured with the measurement means 2, the processing means 3 is supplied 
and the resistance of a thermocouple 1 is measured with the processing means 3. And the processing 
means 3 computes the resistance corresponding to the temperature previously measured with the 
thermocouple 1 from the 2nd relation between the temperature beforehand memorized by memory 4 and 
the resistance of a thermocouple, and detects degradation of a thermocouple 1 as compared with the 
resistance of the thermocouple for which it asked from the voltage drop when supplying current to this 
resistance and thermocouple 1 that were computed from a current source 5. 

[0008] That is, as the solid line A of drawing 2 shows, the 2nd relatiori of the above with resistance ratio 
R/RO broken by the resistance RO at the time of the measurement temperature T, and the resistance R of 
the thermocouple at that time or a certain temperature TO other than the 1st relation between the usual 
thermoelectromotive force and temperature is memorized and stored at memory 4. And what is 
necessary is just to judge it as degradation, when the marginal level (for example, **10%) of the 
predetermined resistance width of face shown by dotted lines B and C is prepared to each temperature 
and this is exceeded. Of course, since resistance is proportional to voltage, you may measure a voltage 
value and temperature. In addition, this resistance ratio R/RO is not influenced of the length of a 
thermocouple, a size, etc. by using resistance ratio R/RO according to the kind of thermocouple, since it 
is fixed. Moreover, if thermal-ratio T/TO with the proper reference temperature TO is used, a property 
will not be stored but only a coefficient will be required. 

[0009] From the above thing, the thermoelectromotive force of a thermocouple 1 is measured with the 
measurement means 2, temperature T is measured with the processing means 3 firom the 1 st relation of 
the above, and the resistance Rr corresponding to temperature T is computed firom the 2nd relation of the 
above between the temperature beforehand memorized by memory 4 and the resistance of a 
thermocouple. Next, switching means 6 are set to ON and the resistance R of a thermocouple 1 is 
measured fi-om the voltage drop when supplying predetermined current i to a thermocouple 1 
intermittently fi-om a current source 5, and supplying it to it. And the processing means 3 compares this 
resistance R and the resistance Rr corresponding to the measurement temperature T, and degradation of 
a thermocouple 1 is detected. For example, as drawing 2 shows, when resistance R exceeds the marginal 
level B and C, an alarm that it is deteriorating, and disaster prediction data are outputted. 
[0010] Here, if thermoelectromotive force at the time of Rl and temperature T is set [ the resistance of 
the thermocouple 1 made into temperature T ] to VO for the resistance of portions, such as compensating 
lead wire of R and the other portion, when Cvurent i is passed from a current source 5 to a thermocouple 
1, the measurement voltage VI will serve as the following formula. 
[0011] 

Vl=VO+i(R+Rl) =i-R+ (VO+i-Rl) (1) 
This R= [VI- (VO+i-Rl)] /i (2) 

Hc>ic:it:ic4c*** Here, if (VO+i-Rl) is small enough, it can ignore, or VO can be found by the usual 
measurement, current value i is the set point and resistance Rl is known by kinds, such as compensating 
lead wire. Degradation detection can be similarly performed using the 2nd relation between the above- 
mentioned temperature and the resistance of a thermocouple etc. using this resistance R amended and 
calculated. 

[0012] In addition, a temperature rise is carried out at the time of actual operation, a predetermined time, 
predetermined temperature, or when required, switching means 6 may be made intermittent, the 
temperature T by the thermoelectromotive force of a thermocouple 1 and the resistance at that time may 
be calculated, these relations may be stored in memory 4 as the 2nd relation like drawing 2 by the 
processing means 3, and the above-mentioned degradation detection may be performed. 
[0013] 

[Effect of the Invention] The current source which was described above and by which this invention 
supplies predetermined current to a thermocouple intermittently like, The resistance corresponding to 
the temperature which measxired temperature from the thermoelectromotive force by the aforementioned 
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thermocouple, and was measured from the relation between the temperature beforehand memorized by 
memory and the resistance of a thermocouple is computed. It is thermocouple degradation detection 
equipment equipped with a processing means to measure the resistance of a thermocouple from the 
voltage drop when supplying current to the aforementioned thermocouple from the aforementioned 
current source, to compare this resistance with the resistance which carried out [ aforementioned ] 
calculation, and to detect degradation of a thermocouple. For this reason, since degradation of a 
thermocouple can be detected and foreknown and it is moreover always comparing with the resistance 
of the criteria corresponding to the measurement temperature at that time from the change in resistance 
of a thermocouple, though the thermocouple has measured at what temperature, it becomes detectable 
[ enough / degradation ]. Moreover, it is not influenced of the length of a thermocouple, a size, etc. by 
using the relation between resistance ratio and temperature other than resistance. Moreover, if a 
temperature rise is carried out at the time of actual operation, the temperatxu-e by the 
thermoelectromotive force of a thermocouple and the resistance at that time are calculated and 
degradation detection is carried out using the relation of this, various amendment operations will 
become unnecessary. Moreover, when the number of thermocouples is [ two or more ], resistance 
measurement is performed for every input incorporation of each channel by the input scaimer, and the 
degradation detection for every thermocouple is attained. 



[Translation done.] 
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